Purpose. During a biological year one can observe the effects of seasonal change on the number of functions and processes in the human organism. The rhythmical seasonal changes of a year are directly connected with a number of the functions of the human body. In humans, the first six months of a year are characterized by increased sympathetic nervous activity, while the next six months are characterized by increased parasympathetic nervous activity. As such, both somatic and motoric changes lead to periods of either high or low physical efficiency. The aim of this study was to assess what changes occur in the morphological and functional development of 14-15 year-old girls and boys across an entire year. Methods. The study of the seasonality of motoric fitness described herein was of a longitudinal character and was conducted five times, with a threemonth interval between each study (1 -June, 2 -September, 3 -December, 4 -March, 5 -June) during [2004][2005]. The study was conducted at the No. 1 and No. 7 Lower Secondary Schools in Opole, Poland, where 452 students (216 girls and 236 boys) participated in the study. Results. The results of this study found that there are two phases of increased levels of physical efficiency, which are particularly pronounced in March and June. From the results of this study as well as from results obtained from other available studies, it was found that the transition periods between seasons, especially during the transition between the first and second half of the year, are particularly unfavourable to the human organism. Having assessed these particular periods of the year (on the basis of a participant's training load), it seems necessary to emphasize that this transition is the most pronounced between the autumn and winter seasons. Significant seasonal changes were found in the general metabolism of the body, which is the most visible in regards to somatic development. An increase in the body's height and weight among teenagers starts abruptly in the spring season, reaches its peak in the summer, then it decreases in the autumn season and goes up again in winter. The study shows that from April till September a build-up of tissues occurs in the human organism, while from October till March the body stabilizes and uses its accumulated reserves. In the spring, the human body regenerates its central nervous system as it is influenced by sun and warmth and produces particular substances which function as links in the energetic and regenerative processes of nerve tissue. Conclusion. Seasonal changeability in the human organism leads to differences in levels of physical fitness. It is necessary to emphasize the character of seasonal changes on the physical fitness of boys and girls at the age of puberty. Through analysing intersexual variability of motoric skills it is possible to determine the exact direction of these differences. In tests that measured hand movement as well as body agility and flexibility, the female subjects achieved better results, particularly after the winter season. In regards to the scores achieved in the remaining Eurofit tests, the male subjects were at the forefront when compared to the females. On the basis of the research material presented in this article, it is claimed that the seasonal rhythm of the physical efficiency of the human body is also reflected in changes of motoric fitness. Thus, it can be considered appropriate to continue studies in this field in order to understand all and any phenomena and regularities.
Introduction
The seasons play a large role in the formation of a number of functions of living organisms, including the human organism, as they are subject to the revolution of the Earth around the Sun which naturally creates the various seasons of the year. The inclination of the Earth's axis to the circular orbit around the Sun leads to the seasonal cyclicity of almost every component in the environment. Seasonal fluctuations of temperature are of significant importance for humans, plants and animals, but these temperature fluctuations are less influential than those exerted by light. cyclical changes in air humidity, atmospheric pressure and wind speed are also emphasized as contributors in a number of biological phenomena. The amplitude of these fluctuations is not significant, but it is necessary to emphasize that they differ across different seasons: in winter these fluctuations are four times larger than in the summer. Moreover, in the winter season one may observe lower fluctuations of atmospheric electricity and therefore, depending on the season, the level of electrical conductivity of the air decreases. The same occurs with the ionization of the air and the percentage of ozone contained therein. These stimuli induce and regulate a number of phe-HUMAN MOVEMENT nomena and processes of a cyclical nature, which are referred to as a "seasonal character of nature" or "seasonality".
In the case of humans, seasonality is highly pronounced and its characteristics are quite visible. However, at this point it is necessary to emphasize that in the case of the human population and the human body, the mechanism of influence of the above stimuli is more complicated. While creating their own microenvironment (clothes, living space, breeding animals, growing plants, changes in duration and intensity of lighting, etc.), people modify their actions towards the above mentioned providers of biological time, namely through either limiting or strengthening their influence. Undoubtedly, the seasonality of living organisms is a product of a number of stimuli each composed of different founding factors, whose intensity is interrelated with the particular season of the year. With the above viewpoint in mind, every biological year can be divided into the following seasons:
- The aim of this study was therefore to assess the changes in the morphological and functional development of humans during the cold and warm seasons of the year. This study used a study sample of girls and boys aged 14-15 years. Hypothetically, it was assumed that the colder seasons of the year (autumn, winter) would cause a decrease in the level of physical fitness among the participants in the study.
Having verified the study hypothesis and the very aim of the study, the following research questions were formulated:
-Does the period of puberty have any influence on the assessment of morphological and functional development of the study's participants? -Do the observed changes depend on the sex of the study's participants? -Which of the motoric skills subject in the study were the most vulnerable to change?
Materials and methods
The study participants consisted of 452 students (216 girls and 236 boys). Due to the fact that not all of the study participants completed all of the motoric tests and somatic measurements as planned, only the results achieved by those participants who did not miss any tests and measurements were included in statistical analysis. As a result, only 430 full measurements were recorded, composed of 212 from the female subjects and 218 from the male subjects.
The study of seasonality on motoric fitness described herein was of a longitudinal character and was conducted five times with three-month intervals between each study ( in Opole, Poland. These schools are attended by teenagers from a sizeable town district. The abovementioned schools boast a well-developed sports infrastructure such as gyms, football pitches and vast sport grounds. In accordance with the assumptions underlying this study, only the most basic somatic features and motoric skills were subjected to measurements. Using an anthropometer, the body height was measured to an accuracy of one tenth of a cm, while body weight was measured with electronic scales to an accuracy of 0.1 kg. The same equipment was used and its precision was verified throughout all the stages of measurements. An assessment of the functional development was conducted with the use of the Eurofit Physical Fitness Test battery [3] . To test endurance a multi-stage shuttle run race was used until the subjects reached exhaustion. A detailed description of the particular tests and the method of their measurements can be found in the publication titled: The EUROFIT Physical Fitness Test Battery. Taking into consideration dimorphic diversification, the study groups were divided on the basis of sex.
The following methods of statistical analysis were used in the analysing the research material:
Indices of weight and height were calculated on the basis of data derived from the somatic measurements [ The most basic statistical indices were calculated for all tests of seasonal motoric skills and somatic characteristics. On the basis of these indices the student's t-test was used to determine the statistical significance of differences between the averaged results achieved by both girls and boys.
To assess the dimorphic differences, the Mollison's index was used [5] , where:
where is an arithmetic average of a particular feature, s is the standard deviation of a particular feature. Diagnostic features are synonymous with the values whose differences exceed 100% of the deviation used in the study. A symbol of "+", which can be found at the value of deviation, means that mean values are higher for girls than the ones recorded for boys. The symbol "-" means that mean values are higher for boys [6] . A juxtaposition of changes was calculated in the recorded scores of the various studies, in particular, the motoric tests (in percentage terms).
Results
A description of the changes (in percentage terms) in the somatic features recorded for girls and boys in the particular studies (as based on the seasons of the year) enables one to conclude that both body height and weight show similar tendencies for change. However, the values of body height are considerably higher. The biggest increase of body height among girls was 1.53 % (Fig. 1 ) and 2.99 % among boys (Fig. 2) . Similar tendencies were observed in the case of body weight, where its increase among girls was 0.55 % (Fig. 1) and 0.82 % among boys (Fig. 2) . Analysis on the seasonality of these changes enables one to conclude that the biggest changes were recorded in the summer, while the smallest changes were recorded in the autumn (0.42% among girls as in Fig. 1 , and 0.59% among boys as in Fig. 2 ). An overview of the available specialist literature [7] [8] [9] and on the basis of the data recorded finds that the transition periods between particular seasons of the year are particularly unfavourable for the human organism, especially during the transition between the first and second half-year. Having assessed the particular periods of the year (based on the participant's training load), it seems necessary to emphasize that this transition is the most pronounced between the autumn and winter seasons [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] .
The results enable one to conclude that the boys showed a bigger increase of height during the summer season when compared to increases of weight. However, the values recorded during the different seasons were constant, which enables one to conclude that there occurred a steady increase in both height and weight among the boys. In regards to the girls, a small increase was observed in the rohrer's index after the summer vacation period (between the 1 st and 2 nd studies), which can be related to the larger weight increase when compared to height (Fig. 3) .
The averaged values of the bMI index of the girls and boys in the study increased steadily and systematically during every season of the year (Fig. 4) . The dynamics of this index seem to be quite interesting. In regards to the girls, the biggest increase was recorded in the summer (between the 1 st and 2 nd studies) and spring (the 4 th and 5 th studies), while for the boys the biggest increase was recorded in the autumn (between the 2 nd and 3 rd studies) and winter seasons (between the 3 rd and 4 th studies) (Fig. 4) . The changes in the results achieved by both girls and boys in the particular motoric tests differ considerably. The values of scores achieved by the boys are considerably higher than the results achieved by their peers of opposite sex. The arrangement of the results is particular interesting, such as those that reflect the level of explosive force (measured by a standing long jump) and static force (measured by a dynamometer). The biggest increase in scores achieved by the boys in the standing long jump occurred after the summer season (13%) (Fig. 5) , while the biggest increase achieved by the girls occurred after the autumn season (6%) (Fig. 6) . A comparison of the charts showing the changes in the particular motoric skills among girls and boys of the same age enables one to draw attention to those values (in percentage terms), which differ greatly from the remaining values recorded in the particular tests during the relevant seasons of the year. It is noteworthy that the summer holiday season (more than 3% of the results) as well as the christmas and midterm winter break period (more than 2% of the results) exert adverse influence upon the level of explosive force among the girls (Fig. 5) . A decrease in results in the standing long jump (1.5%) among the boys may be observed only in the winter season (Fig.  6) . It is also noteworthy that the change in the level of overall endurance (measured by a 20 m shuttle run race) differs considerably more in the changes recorded in the remaining tests. However, this phenomenon is characteristic only for the boys. In regards to the girls, the level of overall endurance changes from season to season, and is alternatively negative or positive. changes in the scores recorded in the remaining motoric tests (by both girls and boys) remain at stable low levels.
Conclusions
The diverse dynamics of physical development among the 14-15 year old teenagers subjected in our study is associated with the period of puberty, which brings about changeability in their somatic build.
boys entering the period of puberty show more dynamics in regards to the increase of body height and weight when compared to the girls.
The dimorphic diversification reflected in the motoricity was the most visible in the range of explosive force of the lower limbs, overall endurance, hand screw force, muscular endurance in the shoulders, and of trunk strength, where boys achieved considerably better results. In regards to speed and coordination tests, girls achieved better results than boys.
The biggest tendency for change among the girls and boys was recorded in the range of lower limb strength, overall endurance and hand screw force.
The seasons of the year exert significant influence on the results of the measurements. biological spring and, in particular, biological summer play an important role in the development of young human organisms. A decrease in motoric fitness is the most visible during autumn, only to reach its peak during winter.
